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(54) DIRECTIVE PLANAR LIGHT SOURCE 
(57)Abstract 

PROBLEM TO BE SOLVED: To provide a planar light source 
effectively utilizing light beams and having thinly, uniformly high 
directivity, and high front face intensity by having a wall face of its 
tilted minutely small solid body in which an luminous flux captured in 
a minutely small solid body coming into close contact with a light 
guide plate surface is varied in its advancement within a given range 
with respect to a normaHine direction of the light guide plate 
surface and substantially paralleling that emitted light by a macro- 
lens. 

SOLUTION: A minutely small solid body 4 is formed on a light guide 
plate 1, and a part of an luminous flux 1 1 is captured inside the 
minutely small solid body 4 from an optical introducing part 
Amongst them, a strong luminous flux traveling at least inside the 
light guide plate 1 at an angle of 46 to 67 degrees is fully reflected 
on a wall face of the minutely small solid body, and the traveling 
direction is varied within a range of -20 to +20 degrees with respect 
to the normaHine direction. Further, this fully reflected luminous 
flux 22 is narrowed by a unit lens 5 comprising a micro-lens group 
formed on individual minutely small solid bodies 4, and a luminous 
flux 33 directed from the surface of the light guide plate 1 is 
substantially paralleled. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
danages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. . 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] In the source of sheet-like light where the array of a minute stereo was formed on the transparent light 
guide plate front face, and the linear light source has been arranged on at least 1 side face of this light guide plate 
The inside of the flux of light incorporated inside said minute stereo from photoconductive admission into a club of 
the minute stereo which repeated total reflection, ran within the light guide plate, and was stuck on said light guide 
plate front face, The flux of light which has the include angle of 46 - 67 degrees to the direction of a normal on the 
front face of a light guide plate at least It has the wall surface toward which said minute stereo which changes a 
travelling direction in the direction of within the limits of -20 - 20 degrees to the direction of a normal on the front 
face of a light guide plate by the total reflection in the wall surface toward which the minute stereo inclined inclined. 
The source of directive sheet-like light characterized by forming a micro lens in the optical outgoing radiation 
section of this minute stereo furthermore, and carrying out abbreviation parallel Guanghua of the outgoing radiation 
light from said minute stereo by this micro lens. 

[Claim 2] The source of directive sheet-like light according to claim 1 where the tilt angle theta 2 of the wall surface 
toward which said minute stereo inclined is characterized by being 20 - 45 degrees. 

[Claim 3] Said flux of light which carried out total reflection on said minute solid wall surface is a source of directive 
sheet-like light according to claim 1 or 2 characterized by being in the interior of the advance field of the flux of 
light when carrying out incidence to a micro lens from a normal on the front face of a light guide plate until it 
reaches a micro lens. 

[Claim 4] The source of directive sheet— like light according to claim 1 to 3 where the array pitch of said microHens 
group is characterized by being 200 micrometers or less. 

[Claim 5] The source of directive sheet-like light according to claim 1 to 4 where width of face of the 
photoconductive admission into a club which said minute stereo sticks optically with a light guide plate is 
characterized by being 1 / 6 - 1/2 of a lens array pitch. 

[Claim 6] The source of directive sheet-like light according to claim 1 to 5 where the height of said minute stereo is 
characterized by being said 2.5 to 6 times photoconductive admission-into-a-club width of face. 
[Claim 7] The source of directive sheet-like light according to claim 1 to 6 characterized by making it stick to a light 
guide plate as a sheet-like member which arranged said minute stereo on one field of a transparence substrate, and 
formed the micro lens in other fields of this transparence substrate. 

[Claim 8] The source of directive sheet-like light according to claim 7 where said transparence substrate is 
characterized by being plastic film. 

[Claim 9] The source of directive sheet— like light according to claim 8 where thickness of said plastic film is 
characterized by being 300 micrometers or less. 



[Translation done.] 




http://www4.ipdl jpo.gojp/cgi-bin/tran_we^ 2004/09/01 



1/5 ^-v? 



* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 



LThis document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the source of directive sheet-like light. 
[0002] 

[Description of the Prior Art] Many sources of sheet-like light are used as a back light for liquid crystal displays 
besides a signboard and various lighting etc. 

[0003] In order to secure the homogeneity of the brightness of a flux of light outgoing radiation side, the various 
diffusion plates which diffuse the flux of light at random are used for the general source of sheet-like light. For this 
reason, the flux of light by which outgoing radiation is carried out from this outgoing radiation side does not have 
directivity, and irradiates the large range. 

[0004] On the other hand, extracting the direction of outgoing radiation of the flux of light to the narrow range 
depending on the application of the source of sheet-like light is called for. 

[0005] for example, as an approach of improving the angle-of^visibility dependency it is undependable to the big 
hindrance of application expansion of a liquid crystal display Although equipping the observation side of a liquid 
crystal display with various optical diffusion sheets or micro-lens array sheets (a JP.53-25399.A official report, a 
JP,56-65175,A official report, a JP,61-148430,A official report, JP,6-27454,A official report, etc.) is proposed In 
these approaches, beam-of-light use effectiveness and the tooth-back light source in which an angle of divergence 
has the high directivity of 30 or less degrees for improvement in image quality (the fall of contrast and blot of an 
image) are useful. 

[0006] The so-called louver sheet which put in order many protection-from-light walls extended along the travelling 
direction of the flux of light is known to this purpose. 

[0007] According to the louver sheet, the source of sheet-like light with the directivity of arbitration is obtained by 
intercepting the flux of light which advances in addition to the direction which asks for what was the outgoing 
radiation light which has the breadth of 120 degrees or more, for example in an outgoing radiation side with a 
protection-from-light wall. 

[0008] Moreover, in order to raise the brightness of the outgoing radiation side over power consumption as a back 
light for liquid crystal displays, the prism sheet which arranged many minute triangular prism is used, and this is 
attained by regulating the direction of the outgoing radiation of the flux of light to some extent 
[0009] According to this prism sheet, the directivity of about 60 degrees can be obtained depending on the optical 
design of the source of sheet-like light to combine, and prism, and transverse-plane brightness improves by about 
1.5 times. 

[0010] Furthermore, recently, the liquid crystal display is used for various game machines, a pachinko machine, etc., 
the outgoing radiation of the flux of light of high brightness is wanted to be carried out in the direction of a 
transverse plane in these applications, and the approach of raising transverse-plane brightness about 1.5 is applied, 
without changing power consumption with said prism sheet or a micro-lens array sheet also in these applications. 
[0011] 

[Problem(s) to be Solved by the Invention] However, the light source in which, an angle of divergence has directivity, 
such as 40 or less degrees and 30 more degrees or less, without spoiling efficiently the "thinness" which is the 
description of the source of sheet-like light also in which the conventional approach was not acquired. 
[0012] High directivity was not able to be obtained with the homogeneity within the "thinness" and beam-of-light 
use effectiveness which are searched for especially as a back light of a liquid crystal display, and a field secured. 
[0013] According to the louver sheet, it is possible to obtain high directivity, as mentioned above. However, since a 
louver sheet needs to make in a sheet the protection-from-light wall extended in the thickness direction of a sheet, 
there is a limitation in the detailed-ization. 

[0014] For this reason, if it is going to obtain high directivity, there is a fault that a protection-from-light wall 
inevitably "high", i.e., big sheet thickness, is needed. 

[0015] Furthermore, since a limitation is in detailed-ization of a protection-from-light wall, the array of a protection- 
from-light wall is in sight as a back light of the close and viewed liquid crystal display, and there is a problem in 
respect of homogeneity and minute nature. 

[001 6] Moreover, since the flux of light which advances in addition to the direction to search for in the case of a 
louver sheet is absorbed with the protectionHrom-light wall, there is a fault that beam-ofHight use effectiveness is 
low. 
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ilthd^P high beam-of-light use effectiveness was acquired 



[001 7] On the other hand, altho^P high beam-of-lrght use effectiveness was acquWd by the approach by the prism 
sheet, there was a limitation in the directivity, as mentioned above, about 60 degrees was a limitation, and the rate 
of the improvement in brightness was also about 1.5 times over the past. 

[0018] Therefore, this invention cancels the above-mentioned fault, can use a beam of light efficiently, and it is thin, 
and it is uniform, and its directivity is high, and it offers the source of sheet-like light where transverse-plane 
brightness is very high. 

[0019] The beam-ofHight use degradation of a liquid crystal display with the angle of visibility expanded by equipping 
a liquid crystal display with an optical diffusibility sheet (a diffusion plate and micro-lens array sheet) which was 
especially mentioned above. In order to compensate problems, such as a fall of display contrast, and a blot of an 
image, the source of directive sheet-like light of a low power and the Takamasa side brightness is offered as an 
object for liquid crystal displays observed from [, such as an effective source of directive sheet-like light, and a 
game machine a pachinko machine, ] a transverse plane. 
[0020] 

[Means for Solving the Problem] This invention is considered as the following configurations in order to solve the 
above-mentioned technical problem. 

[0021] Namely, the array of a minute stereo is formed on a transparent light guide plate front face, and this 
invention is set in the source of sheet-like light where the linear light source has been arranged on at least 1 side 
face of this light guide plate. The inside of the flux of light incorporated inside said minute stereo from 
photoconductive admission into a club of the minute stereo which repeated total reflection, ran within the light guide 
plate, and was stuck on said light guide plate front face, The flux of light which has the include angle of 46 - 67 
degrees to the direction of a normal on the front face of a light guide plate at least It has the wall surface toward 
which said minute stereo which changes a travelling direction in the direction of within the limits of -20 - 20 degrees 
to the direction of a normal on the front face of a light guide plate by the total reflection in the wall surface toward 
which the minute stereo inclined inclined. It is the source of directive sheet-like light characterized by forming a 
micro lens in the optical outgoing radiation section of this minute stereo furthermore, and carrying out abbreviation 
parallel Guanghua of the outgoing radiation light from said minute stereo by this micro lens. 
[0022] 

[Embodiment of the Invention] The thing of the source of sheet-like light which carries out outgoing radiation of the 
flux of light in which directivity had the source of directive sheet-like light of this invention to an observation side 
side is said. 

[0023] Directivity here shall mean extent to which the travelling direction of the flux of light by which outgoing 
radiation is carried out from the source of sheet-like light is equal, and shall express the scissors angle of the solid 
angle by which one half of the brightness of the maximum brightness is observed centering on the direction where 
the highest brightness is observed as the scale here as an angle of beam spread. 

[0024] The direction of outgoing radiation of the flux of light is near the direction of a normal, and, as for the 
directivity made into the purpose of this invention, the angle of beam spread has the high directivity of 40 or less 
degrees, 20 more degrees or less, and 10 more degrees or less. 

[0025] Furthermore, in order that the source of directive sheet-like light of this invention may narrow down the flux 
of light in which outgoing radiation is carried out by the micro lens from a light guide plate, very high transverse- 
plane brightness is obtained compared with the conventional source of sheet-like light. In this case, power 
consumption does not become high in order to use the light source currently used for the conventional source of 
sheet-like light as it is. The transverse-plane brightness obtained in the source of directive sheet-like light of this 
invention is a very high thing of 3 or more times, further 4 or more times, and further 5 or more times compared with 
the conventional source of sheet-like light. 

[0026] As an approach of giving directivity to the source of sheet-like light, as mentioned above, it makes for the 
source of directive sheet-like light of this invention to give directivity by the micro-lens group, although using a 
louver sheet and a prism sheet is known into a concept, and this invention is concretely explained using a mimetic 
diagram below. 

[0027] The source of directive sheet-like light of this invention is the so-called source of edge type sheet-like light 
which has arranged the linear light source 2 on the side face of the transparent light guide plate 1 like drawing 1 . 
[0028] Although the light guide plate 1 here says the thing of a transparent plastic sheet, it is represented with an 
acrylic resin plate, a polycarbonate plate, an epoxy resin plate, etc. and the configuration of a light guide plate is 
adjusted to a monotonous mold and wedge mold etc. in many cases, by this invention, the thing of a monotonous 
mold is preferably used from the ease of carrying out of beam-of-light path adjustment. Moreover, as for the 
thickness of this light guide plate 1 , it is desirable that they are 1 0mm or less and 5 moremm or less from a thin 
shape and the point of being lightweight. 

[0029] Moreover, as for especially the linear light source 2 here, it is desirable for it not to be limited, and for the 
fluorescent lamp of cold cathode or hot cathode etc. to be mentioned, for example, to surround the surroundings of 
this fluorescent lamp with the reflecting plate 3 with a high reflection factor (reflector), and to carry out incidence of 
the flux of light efficiently inside from light guide plate 1 side face. Any are sufficient as 1 side-face arrangement 
mold which especially the arrangement location of this linear light source 2 is not limited by this invention, and is 
arranged on one side face of a light guide plate 1 and the parallel 2 side-face arrangement mold arranged also on the 
side face of the opposite side, the L character mold 2 side-face arrangement mold arranged also on the side face 
which carried out the perpendicular to further 1 side face and its side face, the 4 side-face arrangement mold 



http:/ /www4.ipdl.jpo.go.jp/ cgi-bin/tran_web_cgi^eije 



2004/09/01 



3/5 *y 



arranged further altogether (foa^Rde faces). 
[0030] The flux of light 1 1 exceeding the critical angle of reflection based on the refractive-index difference of the 
resin and the perimeter (fundamentally air) which constitute a light guide plate 1 among the flux of lights which are 
emitted from a linear light source 2 here, and trespass upon the light guide plate 1 interior from the side face of a 
light guide plate 1 repeats total reflection by the interface of a light guide plate 1 and air. The critical angle of 
reflection theta is searched for by the degree type here. 
[0031] Theta=sin -1 (n1/n2) 

nl: A surrounding refractive index (in the case of air 1.0) 

n2: The critical angle of reflection of ******** of a light guide plate changes with the ingredient which constitutes a 
light guide plate 1 , and surrounding matter, for example, when a light guide plate is acrylic resin (refractive index = 
1.49) and a perimeter is air, the critical angle of reflection theta becomes about 42 degrees. Total reflection of them 
is carried out, all the flux of lights to which the include angle theta 1 of the flux of light which hits the interface of a 
light guide plate 1 and air among the flux of lights in a light guide plate 1 exceeds 42 critical angle of reflection when 
it is such conditions have light guide plate 1 smooth front face, and when it is plate-like, this theta 1 will not change, 
they will repeat total reflection within a light guide plate 1, and the flux of light does not carry out outgoing radiation 
from light guide plate 1 front face. 

[0032] Since it is such, when a light guide plate 1 is an acrylic board, the flux of light which the flux of light which 
advances the inside of a light guide plate 1 is advancing at the include angle of 42 - 90 degrees to the direction of a 
normal of a light guide plate 1, and has the include angle of 46 - 67 degrees also in it according to this invention 
persons is the strongest. 

[0033] Moreover, the source of directive sheet-like light of this invention makes the minute stereo 4 form on a light 
guide plate 1 like drawing 2 . A part of flux of light 1 1 which repeats total reflection within said light guide plate 1 is 
incorporated from photoconductive admission into a club to the minute solid 4 interior. Among these, total reflection 
of the strong flux of light which advances the inside of said light guide plate 1 at the include angle of 46 - 67 
degrees at least is once carried out on the wall surface of a minute stereo. A travelling direction is changed within 
the limits of -20 - 20 degrees to the direction of a normal on the front face of a light guide plate. It narrows down 
with the unit lens 5 which constitutes the micro-lens group furthermore formed on each minute stereo 4 in this flux 
of light 22 that carried out total reflection, and is made to make it abbreviation parallel as the flux of light 33 
orientation-ized from light guide plate 1 front face. 

[0034] The unit lens 5 which constitutes the micro-lens group used for this invention is a convex lens like drawing 
3 , and it is condensed, and the parallel light 44 which carried out [ of the micro-lens group forming face ] incidence 
to the unit lens 5 from the normal advances, being spread, after passing the condensing point 8 (it is a condensing 
line when it is a 1 -dimensional micro-lens group) that luminous density becomes dense most. 

[0035] If it sees from reverse, outgoing radiation of this flux of light path, the condensing path of said parallel light, 
and the flux of light 55 been [ the flux of light / it ] in agreement or approximated will be carried out in the direction 
of a normal of the formation of abbreviation parallel, i.e., a lens array side, as the flux of light 33 orientation-ized with 
the unit lens 5 among the flux of lights which carry out incidence from said condensing point 8 side (emitted). 
[0036] The ideal configuration of the minute stereo which constitutes the source of directive sheet-like light of this 
invention, and a minute stereo is explained using drawing 4 . 

[0037] An inclination is attached to the wall surface of the minute stereo 4 which arrives at the very first, i.e., a field 
distant in view of the linear light source 2 of the minute stereo 4, when the flux of light 1 1 which is emitted from a 
linear light source 2 at least, invades in a light guide plate 1 and advances is incorporated to the minute solid 4 
interior, in order to carry out total reflection of the flux of light incorporated on the minute stereo 4 from the light 
guide plate 1 on minute solid 4 wall surface. You see the direction made to incline at this time from a linear light 
source 2, and it makes it incline in the distant direction. Moreover, as for a field 6, it is desirable from the point of 
efficiency for light utilization that it is parallel to a linear light source 2. 

[0038] In order to carry out total reflection of the strong flux of light which advances the inside of the light guide 
plate 1 mentioned above at an angle of 46-67 effectively in respect of [ 6 ] said and to change the travelling 
direction after total reflection into the range of -20 - 20 degrees to the direction of a normal on the front face of a 
light guide plate, as for the tilt angle theta 2 of the field 6 of the minute stereo 4, it is desirable to consider as 20 - 
45 degrees and further 25 - 35 degrees. Among the strong flux of lights of 46 - 67 degrees to which the tilt angle 
theta 2 advances the inside of a light guide plate 1 under by said range, since the flux of light does not reach the 
unit lens 5 which total reflection of the flux of light of a deep include angle cannot be carried out in respect of six, 
but penetrates this field 6, and corresponds, directivity falls sharply. Moreover, since it becomes impossible to carry 
out total reflection of the flux of light of a conversely shallow include angle in respect of six when said range is 
exceeded, it is not desirable. If it separates still more greatly from said range, since the flux of light path after total 
reflection shifts [ of a light guide plate ] from a normal, it is not desirable. 

[0039] Moreover, the tilt angle theta 2 of the field 6 of this minute stereo 4 does not need to be a uniform include 
angle, for example, may be the shape of a field or a curved surface of the 2nd [ or more ] page from which a tilt 
angle differs. When a field 6 is a curved surface-like, this invention shall express the tilt angle theta 2 at the include 
angle of the tangent of a curved surface. When two or more fields which have the tilt angle from which such a field 6 
differs exist it is desirable to adjust so that the tilt angle of the field near the interface of a light guide plate and a 
minute stereo may be enlarged and the include angle of opposite Perilla frutescens (L) Britton var. crispa (Thunb.) 
Decne. may become small in the height direction. It can consider as high efficiency for light utilization by carrying 
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out total reflection not only orSE strong flux of light of 46 - 67 degrees but the fWTof light incorporated inside a 
minute stereo from a light guide plate at the include angle beyond it once in respect of said large tilt angle, and 
reflecting this flux of light that carried out total reflection in respect of a small tilt angle by considering as such 
adjustment 

[0040] As for the width of face b of the unit lens 5 of the micro-lens group which constitutes the source of 
directive sheet-like light of this invention, it is desirable that it is 1 80 micrometers or less, and, as for the array 
pitch, it is desirable from points, such as homogeneity and minute nature, that it is 200 micrometers or less. 
[0041] Moreover, as for the adhesion parts a of the minute stereo 4 and a light guide plate 1, i.e., the width of face 
of photoconductive admission into a club, it is desirable that it is 1 / 6 - 1/2, further 1 / 5 - 1/3 of the unit lens 
width of face b. Since the quantity of light which incorporates the flux of light 1 1 to which this photoconductive 
admission-into-a-club width of face a advances the inside of a light guide plate 1 under in said range to the minute 
solid 4 interior is too small, when it considers as the source of directive sheet-like light, since sufficient brightness 
is not obtained, it is not desirable. Moreover, since the quantity of light which carries out total reflection of the flux 
of light incorporated from about [ that a part far from a linear light source becomes easy to serve as low 
brightness ] and a light guide plate 1 although brightness with the very high part near a linear light source 2 was 
obtained when it considered as the source of directive sheet-like light, since the quantity of light which will be 
incorporated to the minute solid from light guide plate 1 4 interior if said range is exceeded was too large in respect 
of [ 6 ] said becomes less, it is not desirable. 

[0042] As for height c of the minute stereo 4 of this invention, it is still more desirable that they are 2.5 to 6 times 
of said photoconductive admission-into-a-club width of face a and further three to 5 times. Since sufficient 
directivity is not obtained when the quantity of light height c of the minute stereo 4 carries out [ the quantity of 
light ] total reflection under in said range in respect of [ 6 ] said minute stereo 4 of the flux of light incorporated 
from the light guide plate 1 to the minute solid 4 interior becomes less and it considers as the source of directive 
sheet-like light, it is not desirable. Moreover, since the whole thickness becomes thick too much when said range 
was exceeded and it considers as the source of directive sheet-like light, it is not desirable. 

[0043] It becomes possible to carry out total reflection of the great portion of flux of light incorporated from the 
light guide plate 1 to the minute solid 4 interior in respect of [ 6 ] said, and to adjust an advance path by considering 
as such a minute solid configuration. As for the quantity of light of this flux of light that carries out total reflection, it 
is desirable from the point of the use effectiveness of light that they are 70% or more which incorporated the flux of 
light which is advancing the inside of a light guide plate 1 at the include angle of 46 - 67 degrees of the quantity of 
light, 80 more% or more, and 90 more% or more. 

[0044] The unit lens 5 which constitutes the micro-lens group formed on the minute stereo of the source of 
directive sheet-like light of this invention Incidence is carried out to the interior of a sheet at the include angle of 46 
- 67 degrees like drawing 6 from the inside of the flux of light 1 which carried out total reflection in respect of [ 6 ] 
said, i.e., a light guide plate. By the time the flux of light by which total reflection was carried out in respect of [ 6 ] 
said, and the travelling direction was changed into -20 - 20 degrees of the direction of a normal of a light guide plate 
reaches the unit lens 5 It is desirable to adjust so that it may be located in the interior of the advance field of the 
flux of light 44 when carrying out [ of a light guide plate 1 ] incidence to a micro lens from a normal (field of the 
shadow area A shown in drawing 6 ). Since directivity becomes low when a unit lens configuration and an array 
location do not fulfill said conditions, it is not desirable. 

[0045] As an approach of making the minute stereo or micro-lens group which constitutes the source of directive 
sheet-like light of this invention forming on a light guide plate The female mold metal mold or the plastic pattern on 
which the desired minute stereo and the micro-lens pattern were stamped is prepared. Subsequently, it is filled up 
with transparent thermosetting or ultraviolet rays, and electron ray hardenability resin into this mold, and doubles on 
a light guide plate. The method of making the minute stereo and micro-lens group other than the approach of making 
this resin harden form on the transparence substrate 7 beforehand, and making a minute stereo and a light guide 
plate stick optically is also preferably applied like draw ing 5 . When applying such an approach, although a minute 
stereo may form a micro-lens group in the field of the opposite side of the field in which the one where width of 
face is narrower was turned up, it was formed on the transparence substrate, and the minute stereo of a 
transparence substrate was formed and may exfoliate a light guide plate and the transparence substrate after 
adhesion in a minute solid crowning, even when it remains as it is, it is good. 

[0046] As for the transparence substrate used by this invention, it is desirable that it is plastic film from points, 
such as a mechanical strength, and it is desirable that the thickness is 300 micrometers or less further in respect of 
a thin shape. 

[0047] The minute solid inclined plane (field 6) which the configuration of a minute stereo and the array condition 
mentioned above in the location parallel to the linear light source which was adjusted and has been arranged on the 
light guide plate side face is arranged by the location where the minute stereo which constitutes the source of 
directive sheet-like light of this invention arranges a linear light source. When the linear light source has been 
arranged on one side face or another side face (2 side-face arrangement) parallel to the side face and the linear 
light source has been arranged on the shape of one-dimensional array or two-dimensional array, and L character, 
and four side faces, two-dimensional array is taken. In addition, the boiled-fish-paste-like lens (the so-called 
cylindrical lens) etc. was formed, it functions only on right and left or a vertical one direction as a lens, as for two- 
dimensional array, the lens was formed at configurations, such as the shape of a dome, and the one-dimensional 
array of a minute stereo functions as a lens to the 2-way of the upper and lower sides and right and left at least. 
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[0048] 

[Example] Hereafter, although this invention is explained in detail according to an example, it is not restricted to this. 

[0049] The metal mold on which the configuration for which the whole surface of polyester film ("lumiler" Toray 
Industries, Inc. make) with an example [ 1 ] - a 3 thickness of 38 micrometers is asked was stamped was filled up 
with acrylic ultraviolet curing mold resin (refractive index 1.50), ultraviolet rays were irradiated, and one-dimensional 
array of the minute stereo as shown in drawing 6 (configuration) and Table 1 (dimension) was carried out by 
exfoliating metal mold. The metal mold on which the configuration similarly searched for was stamped was filled up 
with ultraviolet curing mold resin, and UV irradiation and the micro-lens group by which the unit lens of the 
condensing point distance shown in drawing 6 and Table 1 by carrying out metal mold exfoliation in the field of the 
opposite side of a minute stereo was arranged were made to form about examples 1-3 in this. The condensing path 
of the parallel light which carries out incidence from the lens forming face side of the unit lens which constitutes 
this micro-lens group at this time performed alignment so that the inclined plane of a minute stereo might be hrt 
[0050] Next, the light guide plate of the example of this invention and the example of a comparison was created by 
sticking a minute solid crowning on an acrylic resin plate front face optically, as the thickness of 4mm and the 
acrylic resin plate of a 67mm long and 81mm wide monotonous mold are prepared and the side face in which a linear 
light source is arranged below, and the inclined plane 6 of said minute stereo become parallel. 

[0051] What carried the prism sheet for the conventional source of sheet-like light to which the diffusion plate was 
taken on the light guide plate which performed mat processing to said acrylic board front face further the example 1 
of a comparison and on it was prepared as an example 2 of a comparison as the example 1 of a comparison, and a 
source of sheet-like light of 2 former. 

[0052] [Optical property evaluation] The direction where the linear light source (2W fluorescent lamp use) has been 
arranged on one side face of said light guide plate, other side faces were equipped with the reflecting plate, the 
direction of a normal of a light guide plate was made into 0 times, and the linear light source has been arranged was 
considered as plus (+), the opposite side was considered as minus (-), the brightness according to include angle of 
the flux of light by which outgoing radiation is carried out measured, and the include angle (peak angle) at which the 
maximum brightness be observed, the maximum brightness, and an angle of beam spread be shown in Table 2. 
[0053] The source of sheet-like light using the light guide plate of the example of Table 2 this invention is 
understood that transverse-plane brightness and directivity are very high compared with the conventional thing. 
[0054] 
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[0055] 

[Effect of the Invention] By using a beam of light efficiently, without raising the power consumption of the 
conventional source of sheet-like light It is thin, and is uniform and the source of sheet-like light of high directivity 
and the Takamasa side brightness can be offered. In order to compensate problems, such as a transverse-plane 
brightness fall of a liquid crystal display with the angle of visibility expanded by equipping a liquid crystal display 
especially with an optical diffusibility sheet (a diffusion plate and micro-lens array sheet), a fall of display contrast, 
and a blot of an image, the effective source of directive sheet-like light can be offered. 

[0056] The source of thing directivity sheet— like light where transverse— plane brightness is high can be offered with 
the liquid crystal display furthermore observed from a transverse plane in many cases, for example, a personal 
computer, car navigation, a game, and a low power effective in the liquid crystal display for pachinko. 
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TECHNICAL HELD 



[Field of the Invention] This invention relates to the source of directive sheet-like light. 
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PRIOR ART 



[Description of the Prior Art] Many sources of sheet-like light are used as a back light for liquid crystal displays 
besides a signboard and various lighting etc. 

[0003] In order to secure the homogeneity of the brightness of a flux of light outgoing radiation side, the various 
diffusion plates which diffuse the flux of light at random are used for the general source of sheet-like light. For this 
reason, the flux of light by which outgoing radiation is carried out from this outgoing radiation side does not have 
directivity, and irradiates the large range. 

[0004] On the other hand, extracting the direction of outgoing radiation of the flux of light to the narrow range 
depending on the application of the source of sheet-like light is called for. 

[0005] As the approach of improving the angle-of-visibility dependency it is undependable to the big hindrance of 
application expansion of a liquid crystal display. Although equipping the observation side of a liquid crystal display 
with various optical diffusion sheets or micro-lens array sheets (a JP.53-25399.A official report, a JP.56-651 75.A 
official report, a JP,61-148430,A official report, JP,6-27454,A official report, etc.) be propose, in these approaches, 
beam-of-light use effectiveness and the tooth-back light source in which an angle of divergence have the high 
directivity of 30 or less degrees for improvement in image quality (the fall of contrast and blot of an image) be 
useful. 

[0006] The so-called louver sheet which put in order many protection-from-light walls extended along the travelling 
direction of the flux of light is known to this purpose. 

[0007] According to the louver sheet, the source of sheet-like light with the directivity of arbitration is obtained by 
intercepting the flux of light which advances in addition to the direction which asks for what was the outgoing 
radiation light which has the breadth of 120 degrees or more, for example in an outgoing radiation side with a 
protection-from-light wall. 

[0008] Moreover, in order to raise the brightness of the outgoing radiation side over power consumption as a back 
light for liquid crystal displays, the prism sheet which arranged many minute triangular prism is used, and this is 
attained by regulating the direction of the outgoing radiation of the flux of light to some extent. 
[0009] According to this prism sheet, the directivity of about 60 degrees can be obtained depending on the optical 
design of the source of sheet-like light to combine, and prism, and transverse-plane brightness improves by about 
1 .5 times. 

[0010] Furthermore, recently, the liquid crystal display is used for various game machines, a pachinko machine, etc., 
the outgoing radiation of the flux of light of high brightness is wanted to be carried out in the direction of a 
transverse plane in these applications, and the approach of raising transverse-plane brightness about 1.5 is applied, 
without changing power consumption with said prism sheet or a micro-lens array sheet also in these applications. 
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EFFECT OF THE INVENTION 



[Effect of the Invention] In order to compensate problems, such as a transverse-plane brightness fall of a liquid 
crystal display with the angle of visibility expanded by it being thin, being uniform, being able to offer the source of 
sheet-like light of high directivity and the Takamasa side brightness, and equipping a liquid crystal display especially 
with an optical diffusibility sheet (a diffusion plate and microHens array sheet) by using a beam of light efficiently, a 
fall of display contrast, and a blot of an image, without raising the power consumption of the conventional source of 
sheet-like light The effective source of directive sheet-like light can be offered. 

[0056] The source of thing directivity sheet— like light where transverse— plane brightness is high can be offered with 
the liquid crystal display furthermore observed from a transverse plane in many cases, for example, a personal 
computer, car navigation, a game, and a low power effective in the liquid crystal display for pachinko. 
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TECHNICAL PROBLEM 



[Problem(s) to be Solved by the Invention] However, the light source in which an angle of divergence has directivity, 
such as 40 or less degrees and 30 more degrees or less, without spoiling efficiently the "thinness" which is the 
description of the source of sheetHike light also in which the conventional approach was not acquired. 
[0012] High directivity was not able to be obtained with the homogeneity within the "thinness" and beam-ofHight 
use effectiveness which are searched for especially as a back light of a liquid crystal display, and a field secured. 
[001 3] According to the louver sheet, it is possible to obtain high directivity, as mentioned above. However, since a 
louver sheet needs to make in a sheet the protection-fromHight wall extended in the thickness direction of a sheet, 
there is a limitation in the detailed-ization. 

[0014] For this reason, if it is going to obtain high directivity, there is a fault that a protection-fromHight wall 
inevitably "high", i.e., big sheet thickness, is needed. 

[0015] Furthermore, since a limitation is in detailed-ization of a protection-fromHight wall, the array of a protection- 
fromHight wall is in sight as a back light of the close and viewed liquid crystal display, and there is a problem in 
respect of homogeneity and minute nature. 

[0016] Moreover, since the flux of light which advances in addition to the direction to search for in the case of a 
louver sheet is absorbed with the protection-fromHight wall, there is a fault that beam-ofHight use effectiveness is 
low. 

[001 7] On the other hand, although high beam-ofHight use effectiveness was acquired by the approach by the prism 
sheet, there was a limitation in the directivity, as mentioned above, about 60 degrees was a limitation, and the rate 
of the improvement in brightness was also about 1 .5 times over the past. 

[0018] Therefore, this invention cancels the above-mentioned fault, can use a beam of light efficiently, and it is thin, 
and it is uniform, and its directivity is high, and it offers the source of sheet-like light where transverse-plane 
brightness is very high. 

[001 9] The beam-olHight use degradation of a liquid crystal display with the angle of visibility expanded by equipping 
a liquid crystal display with an optical diffusibilrty sheet (a diffusion plate and micro-lens array sheet) which was 
especially mentioned above. In order to compensate problems, such as a fall of display contrast, and a blot of an 
image, the source of directive sheet-like light of a low power. and the Takamasa side brightness is offered as an 
object for liquid crystal displays observed from L such as an effective source of directive sheet-like light, and a 
game machine a pachinko machine, ] a transverse plane. 
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MEANS 



[Means for Solving the Problem] This invention is considered as the following configurations in order to solve the 
above-mentioned technical problem. 

[0021] Namely, the array of a minute stereo is formed on a transparent light guide plate front face, and this 
invention is set in the source of sheet-like light where the linear light source has been arranged on at least 1 side 
face of this light guide plate. The inside of the flux of light incorporated inside said minute stereo from 
photoconductive admission into a club of the minute stereo which repeated total reflection, ran within the light guide 
plate, and was stuck on said light guide plate front face. The flux of light which has the include angle of 46 - 67 
degrees to the direction of a normal on the front face of a light guide plate at least It has the wall surface toward 
which said minute stereo which changes a travelling direction in the direction of within the limits of -20 - 20 degrees 
to the direction of a normal on the front face of a light guide plate by the total reflection in the wall surface toward 
which the minute stereo inclined inclined. It is the source of directive sheet-like light characterized by forming a 
micro lens in the optical outgoing radiation section of this minute stereo furthermore, and carrying out abbreviation 
parallel Guanghua of the outgoing radiation light from said minute stereo by this micro lens. 
[0022] 

[Embodiment of the Invention] The thing of the source of sheet-like light which carries out outgoing radiation of the 
flux of light in which directivity had the source of directive sheet-like light of this invention to an observation side 
side is said. 

[0023] Directivity here shall mean extent to which the travelling direction of the flux of light by which outgoing 
radiation is carried out from the source of sheet-like light is equal, and shall express the scissors angle of the solid 
angle by which one half of the brightness of the maximum brightness is observed centering on the direction where 
the highest brightness is observed as the scale here as an angle of beam spread. 

[0024] The direction of outgoing radiation of the flux of light is near the direction of a normal, and, as for the 
directivity made into the purpose of this invention, the angle of beam spread has the high directivity of 40 or less 
degrees, 20 more degrees or less, and 1 0 more degrees or less. 

[0025] Furthermore, in order that the source of directive sheet-like light of this invention may narrow down the flux 
of light in which outgoing radiation is carried out by the micro lens from a light guide plate, very high transverse- 
plane brightness is obtained compared with the conventional source of sheet-like light. In this case, power 
consumption does not become high in order to use the light source currently used for the conventional source of 
sheet-like light as it is. The transverse-plane brightness obtained in the source of directive sheet-like light of this 
invention is a very high thing of 3 or more times, further 4 or more times, and further 5 or more times compared with 
the conventional source of sheet-like light. 

[0026] As an approach of giving directivity to the source of sheet-like light, as mentioned above, it makes for the 
source of directive sheet-like light of this invention to give directivity by the micro-lens group, although using a 
louver sheet and a prism sheet is known into a concept, and this invention is concretely explained using a mimetic 
diagram below. 

[0027] The source of directive sheet-like light of this invention is the so-called source of edge type sheet-like light 
which has arranged the linear light source 2 on the side face of the transparent light guide plate 1 like drawing 1 . 
[0028] Although the light guide plate 1 here says the thing of a transparent plastic sheet, it is represented with an 
acrylic resin plate, a polycarbonate plate, an epoxy resin plate, etc. and the configuration of a light guide plate is 
adjusted to a monotonous mold and wedge mold etc. in many cases, by this invention, the thing of a monotonous 
mold is preferably used from the ease of carrying out of beam-of-light path adjustment Moreover, as for the 
thickness of this light guide plate 1, it is desirable that they are 10mm or less and 5 moremm or less from a thin 
shape and the point of being lightweight. 

[0029] Moreover, as for especially the linear light source 2 here, it is desirable for it not to be limited, and for the 
fluorescent lamp of cold cathode or hot cathode etc. to be mentioned, for example, to surround the surroundings of 
this fluorescent lamp with the reflecting plate 3 with a high reflection factor (reflector), and to carry out incidence of 
the flux of light efficiently inside from light guide plate 1 side face. Any are sufficient as 1 side-face arrangement 
mold which especially the arrangement location of this linear light source 2 is not limited by this invention, and is 
arranged on one side face of a light guide plate 1 and the parallel 2 side-face arrangement mold arranged also on the 
side face of the opposite side, the L character mold 2 side-face arrangement mold arranged also on the side face 
which carried out the perpendicular to further 1 side face and its side face, the 4 side-face arrangement mold 
arranged further altogether (four side faces). 
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[0030] The flux of light 1 1 exceWing the critical angle of reflection based on the r^^ctive-index difference of the 
resin and the perimeter (fundamentally air) which constitute a light guide plate 1 among the flux of lights which are 
emitted from a linear light source 2 here, and trespass upon the light guide plate 1 interior from the side face of a 
light guide plate 1 repeats total reflection by the interface of a light guide plate 1 and air. The critical angle of 
reflection theta is searched for by the degree type here. 
[0031] Theta=sin -1 (n1/n2) 

nl: A surrounding refractive index (in the case of air 1.0) 

n2: The critical angle of reflection of ♦♦»♦♦♦♦♦ of a light guide plate changes with the ingredient which constitutes a 
light guide plate 1, and surrounding matter, for example, when a light guide plate is acrylic resin (refractive index = 
1 .49) and a perimeter is air, the critical angle of reflection theta becomes about 42 degrees. Total reflection of them 
is carried out all the flux of lights to which the include angle theta 1 of the flux of light which hits the interface of a 
light guide plate 1 and air among the flux of lights in a light guide plate 1 exceeds 42 critical angle of reflection when 
it is such conditions have light guide plate 1 smooth front face, and when it is plate-like, this theta 1 will not change, 
they will repeat total reflection within a light guide plate 1, and the flux of light does not carry out outgoing radiation 
from light guide plate 1 front face. 

[0032] Since it is such, when a light guide plate 1 is an acrylic board, the flux of light which the flux of light which 
advances the inside of a light guide plate 1 is advancing at the include angle of 42 - 90 degrees to the direction of a 
normal of a light guide plate 1, and has the include angle of 46 - 67 degrees also in it according to this invention 
persons is the strongest. 

[0033] Moreover, the source of directive sheet-like light of this invention makes the minute stereo 4 form on a light 
guide plate 1 like drawing 2 . A part of flux of light 1 1 which repeats total reflection within said light guide plate 1 is 
incorporated from photoconductive admission into a club to the minute solid 4 interior. Among these, total reflection 
of the strong flux of light which advances the inside of said light guide plate 1 at the include angle of 46 - 67 
degrees at least is once carried out on the wall surface of a minute stereo. A travelling direction is changed within 
the limits of -20 - 20 degrees to the direction of a normal on the front face of a light guide plate. It narrows down 
with the unit lens 5 which constitutes the micro-lens group furthermore formed on each minute stereo 4 in this flux 
of light 22 that carried out total reflection, and is made to make it abbreviation parallel as the flux of light 33 
orientation-ized from light guide plate 1 front face. 

[0034] The unit lens 5 which constitutes the micro-lens group used for this invention is a convex lens like drawing 
3 , and it is condensed, and the parallel light 44 which carried out [ of the micro-lens group forming face ] incidence 
to the unit lens 5 from the normal advances, being spread, after passing the condensing point 8 (it is a condensing 
line when it is a 1 -dimensional micro-lens group) that luminous density becomes dense most. 

[0035] If it sees from reverse, outgoing radiation of this flux of light path, the condensing path of said parallel light, 
and the flux of light 55 been [ the flux of light / it ] in agreement or approximated will be carried out in the direction 
of a normal of the formation of abbreviation parallel, i.e., a lens array side, as the flux of light 33 orientation-ized with 
the unit lens 5 among the flux of lights which carry out incidence from said condensing point 8 side (emitted). 
[0036] The ideal configuration of the minute stereo which constitutes the source of directive sheet-like light of this 
invention, and a minute stereo is explained using drawing 4 . 

[0037] An inclination is attached to the wall surface of the minute stereo 4 which arrives at the very first, i.e., a field 
distant in view of the linear light source 2 of the minute stereo 4, when the flux of light 1 1 which is emitted from a 
linear light source 2 at least invades in a light guide plate 1 and advances is incorporated to the minute solid 4 
interior, in order to carry out total reflection of the flux of light incorporated on the minute stereo 4 from the light 
guide plate 1 on minute solid 4 wall surface. You see the direction made to incline at this time from a linear light 
source 2, and it makes it incline in the distant direction. Moreover, as for a field 6, it is desirable from the point of 
efficiency for light utilization that it is parallel to a linear light source 2. 

[0038] In order to carry out total reflection of the strong flux of light which advances the inside of the light guide 
plate 1 mentioned above at an angle of 46-67 effectively in respect of [ 6 ] said and to change the travelling 
direction after total reflection into the range of -20 - 20 degrees to the direction of a normal on the front face of a 
light guide plate, as for the tilt angle theta 2 of the field 6 of the minute stereo 4, it is desirable to consider as 20 - 
45 degrees and further 25 - 35 degrees. Among the strong flux of lights of 46 - 67 degrees to which the tilt angle 
theta 2 advances the inside of a light guide plate 1 under by said range, since the flux of light does not reach the 
unit lens 5 which total reflection of the flux of light of a deep include angle cannot be carried out in respect of six, 
but penetrates this field 6, and corresponds, directivity falls sharply. Moreover, since it becomes impossible to carry 
out total reflection of the flux of light of a conversely shallow include angle in respect of six when said range is 
exceeded, it is not desirable. If it separates still more greatly from said range, since the flux of light path after total 
reflection shifts [ of a light guide plate ] from a normal, it is not desirable. 

[0039] Moreover, the tilt angle theta 2 of the field 6 of this minute stereo 4 does not need to be a uniform include 
angle, for example, may be the shape of a field or a curved surface of the 2nd [ or more ] page from which a tilt 
angle differs. When a field 6 is a curved surface-like, this invention shall express the tilt angle theta 2 at the include 
angle of the tangent of a curved surface. When two or more fields which have the tilt angle from which such a field 6 
differs exist it is desirable to adjust so that the tilt angle of the field near the interface of a light guide plate and a 
minute stereo may be enlarged and the include angle of opposite Perilla frutescens (L.) Britton var. crispa (Thunb.) 
Decne. may become small in the height direction. It can consider as high efficiency for light utilization by carrying 
out total reflection not only of said strong flux of light of 46 - 67 degrees but the flux of light incorporated inside a 
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minute stereo from a light guid^JTate at the include angle beyond it once in respe^Wf said large tilt angle, and 
reflecting this flux of light that carried out total reflection in respect of a small tilt angle by considering as such 
adjustment 

[0040] As for the width of face b of the unit lens 5 of the micro-lens group which constitutes the source of 
directive sheet-Hike light of this invention, it is desirable that it is 180 micrometers or less, and, as for the array 
pitch, it is desirable from points, such as homogeneity and minute nature, that it is 200 micrometers or less. 
[0041] Moreover, as for the adhesion parts a of the minute stereo 4 and a light guide plate 1, i.e., the width of face 
of photoconductive admission into a club, it is desirable that it is 1 / 6 - 1/2, further 1 / 5 - 1/3 of the unit lens 
width of face b. Since the quantity of light which incorporates the flux of light 1 1 to which this photoconductive 
admission-into-a-club width of face a advances the inside of a light guide plate 1 under in said range to the minute 
solid 4 interior is too small, when it considers as the source of directive sheet-like light, since sufficient brightness 
is not obtained, it is not desirable. Moreover, since the quantity of light which carries out total reflection of the flux 
of light incorporated from about [ that a part far from a linear light source becomes easy to serve as low 
brightness ] and a light guide plate 1 although brightness with the very high part near a linear light source 2 was 
obtained when it considered as the source of directive sheet-like light, since the quantity of light which will be 
incorporated to the minute solid from light guide plate 1 4 interior if said range is exceeded was too large in respect 
of [ 6 ] said becomes less, it is not desirable. 

[0042] As for height c of the minute stereo 4 of this invention, it is still more desirable that they are 2.5 to 6 times 
of said photoconductive admission-into-a-club width of face a and further three to 5 times. Since sufficient 
directivity is not obtained when the quantity of light height c of the minute stereo 4 carries out [ the quantity of 
light ] total reflection under in said range in respect of [ 6 ] said minute stereo 4 of the flux of light incorporated 
from the light guide plate 1 to the minute solid 4 interior becomes less and it considers as the source of directive 
sheet-like light, it is not desirable. Moreover, since the whole thickness becomes thick too much when said range 
was exceeded and it considers as the source of directive sheetHike light, it is not desirable. 
[0043] It becomes possible to carry out total reflection of the great portion of flux of light incorporated from the 
light guide plate 1 to the minute solid 4 interior in respect of [ 6 ] said, and to adjust an advance path by considering 
as such a minute solid configuration. As for the quantity of light of this flux of light that carries out total reflection, it 
is desirable from the point of the use effectiveness of light that they are 70% or more which incorporated the flux of 
light which is advancing the inside of a light guide plate 1 at the include angle of 46 - 67 degrees of the quantity of 
light, 80 more% or more, and 90 more% or more. 

[0044] The unit lens 5 which constitutes the micro-lens group formed on the minute stereo of the source of 
directive sheet-like light of this invention Incidence is carried out to the interior of a sheet at the include angle of 46 
- 67 degrees like drawing 6 from the inside of the flux of light 1 which carried out total reflection in respect of [ 6 ] 
said, i.e., a light guide plate. By the time the flux of light by which total reflection was carried out in respect of [ 6 ] 
said, and the travelling direction was changed into -20 - 20 degrees of the direction of a normal of a light guide plate 
reaches the unit lens 5 It is desirable to adjust so that it may be located in the interior of the advance field of the 
flux of light 44 when carrying out [ of a light guide plate 1 ] incidence to a micro lens from a normal (field of the 
shadow area A shown in drawing 6 ). Since directivity becomes low when a unit lens configuration and an array 
location do not fulfill said conditions, it is not desirable. 

[0045] As an approach of making the minute stereo or micro-lens group which constitutes the source of directive 
sheet-like light of this invention forming on a light guide plate The female mold metal mold or the plastic pattern on 
which the desired minute stereo and the micro-lens pattern were stamped is prepared. Subsequently, it is filled up 
with transparent thermosetting or ultraviolet rays, and electron ray hardenability resin into this mold, and doubles on 
a light guide plate. The method of making the minute stereo and micro-lens group other than the approach of making 
this resin harden form on the transparence substrate 7 beforehand, and making a minute stereo and a light guide 
plate stick optically is also preferably applied like drawing 5 . When applying such an approach, although a minute 
stereo may form a micro-lens group in the field of the opposite side of the field in which the one where width of 
face is narrower was turned up, it was formed on the transparence substrate, and the minute stereo of a 
transparence substrate was formed and may exfoliate a light guide plate and the transparence substrate after 
adhesion in a minute solid crowning, even when it remains as it is, it is good. 

[0046] As for the transparence substrate used by this invention, it is desirable that it is plastic film from points, 
such as a mechanical strength, and it is desirable that the thickness is 300 micrometers or less further in respect of 
a thin shape. 

[0047] The minute solid inclined plane (field 6) which the configuration of a minute stereo and the array condition 
mentioned above in the location parallel to the linear light source which was adjusted and has been arranged on the 
light guide plate side face is arranged by the location where the minute stereo which constitutes the source of 
directive sheet-like light of this invention arranges a linear light source. When the linear light source has been 
arranged on one side face or another side face (2 side-face arrangement) parallel to the side face and the linear 
light source has been arranged on the shape of one-dimensional array or two-dimensional array, and L character, 
and four side faces, two-dimensional array is taken. In addition, the boiled-fish-paste-like lens (the so-called 
cylindrical lens) etc. was formed, it functions only on right and left or a vertical one direction as a lens, as for two- 
dimensional array, the lens was formed at configurations, such as the shape of a dome, and the one-dimensional 
array of a minute stereo functions as a lens to the 2-way of the upper and lower sides and right and left at least. 
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EXAMPLE 



[Example] Hereafter, although this invention is explained in detail according to an example, it is not restricted to this. 

[0049] The metal mold on which the configuration for which the whole surface of polyester film ("lumiler" Toray 
Industries. Inc. make) with an example [ 1 ] - a 3 thickness of 38 micrometers is asked was stamped was filled up 
with acrylic ultraviolet curing mold resin (refractive index 1.50). ultraviolet rays were irradiated, and one-dimensional 
array of the minute stereo as shown in drawing 6 (configuration) and Table 1 (dimension) was carried out by 
exfoliating metal mold. The metal mold on which the configuration similarly searched for was stamped was filled up 
with ultraviolet curing mold resin, and UV irradiation and the micro-lens group by which the unit lens of the 
condensing point distance shown in drawing 6 and Table 1 by carrying out metal mold exfoliation in the field of the 
opposite side of a minute stereo was arranged were made to form about examples 1-3 in this. The condensing path 
of the parallel light which carries out incidence from the lens forming face side of the unit lens which constitutes 
this micro-lens group at this time performed alignment so that the inclined plane of a minute stereo might be hit. 
[0050] Next, the light guide plate of the example of this invention and the example of a comparison was created by 
sticking a minute solid crowning on an acrylic resin plate front face optically, as the thickness of 4mm and the 
acrylic resin plate of a 67mm long and 81mm wide monotonous mold are prepared and the side face in which a linear 
light source is arranged below, and the inclined plane 6 of said minute stereo become parallel. 

[0051] What carried the prism sheet for the conventional source of sheet-like light to which the diffusion plate was 
taken on the light guide plate which performed mat processing to said acrylic board front face further the example 1 
of a comparison and on it was prepared as an example 2 of a comparison as the example 1 of a comparison, and a 
source of sheet-like light of 2 former. 

[0052] [Optical property evaluation] The direction where the linear light source (2W fluorescent lamp use) has been 
arranged on one side face of said light guide plate, other side faces were equipped with the reflecting plate, the 
direction of a normal of a light guide plate was made into 0 times, and the linear light source has been arranged was 
considered as plus (+), the opposite side was considered as minus (-), the brightness according to include angle of 
the flux of light by which outgoing radiation is carried out measured, and the include angle (peak angle) at which the 
maximum brightness be observed, the maximum brightness, and an angle of beam spread be shown in Table 2. 
[0053] The source of sheet-like light using the light guide plate of the example of Table 2 this invention is 
understood that transverse-plane brightness and directivity are very high compared with the conventional thing. 
[0054] 
Table 1] 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the schematic diagram showing an example of the source of directive sheet-like light. 
[Drawing 2] It is the schematic diagram showing an example of the source of directive sheet-like light of this 
invention. 

[ Drawing 3] It is the explanatory view showing an example of the micro-lens group which constitutes the source of 
directive sheet-like light of this invention. 

[Drawing 4] It is the explanatory view showing other examples of the source of directive sheet-like light of this 
invention. 

[Drawing 5] It is the explanatory view showing an example of the method of creating the source of directive sheet- 
like light of this invention. 

[Drawing 6] It is the mimetic diagram of the configuration of the minute stereo used for the example and the 

example of a comparison of this invention. 

[Description of Notations] 

1: Light guide plate 

2: Linear light source 

3: Reflector 

4: Minute stereo 

5: Unit lens 

6: Minute solid wall surface 
7: Transparence substrate 

8: The condensing point of the parallel light which carries out incidence to a unit lens from a lens forming face side 

a: Photoconductive admission-into-a-club part width of face 

b: Unit lens width of face 

c: Minute solid height 

d: Minute solid width of face 

e: Condensing point distance of the parallel light which carries out incidence to a unit lens from a lens forming face 
side 

11: The flux of light which advances the inside of a light guide plate 

22: The flux of light which carried out minute solid wall surface total reflection 

33: The flux of light orientation-ized by the micro lens 

44: Parallel light which carries out incidence from a micro-lens forming face side 

The flux of light which carries out incidence to a micro lens from the condensing point side of 55:44 light 
theta 1: The include angle of the flux of light which advances the inside of a light guide plate 
theta 2: The tilt angle of the interface 6 of a minute stereo and air 
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DRAWINGS 



[Drawing 1] 
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[Drawing 5] 
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[Drawing 2] 
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